Little is known about strategic learning ability in preteens and adolescents with traumatic brain injury (TBI). Strategic learning is the ability to combine and synthesize details to form abstracted gist-based meanings, a higher-order cognitive skill associated with frontal lobe functions and higher classroom performance. Summarization tasks were used to measure strategic learning ability through the production of abstracted gist-based concepts, and specific probes measured memory for explicit details. Twenty middle school-aged preteens and teenagers who sustained a moderate to severe TBI 1 year postinjury and a control group of 20 typically developing 10-to 15-year-old subjects participated in this study. The results revealed that the youth with moderate to severe TBI were able to recall specific details at a comparable level to the control group. However, the youth with TBI demonstrated significantly lower strategic learning competence, as manifested by a reduced ability to combine details into gist-based ideas. The present findings advance the notion that skills that have not yet developed at the time of brain injury or are in a stage of development may be particularly vulnerable to the long-term and lasting sequelae of TBI in youth, although a longitudinal study is needed to verify this claim.
T
HE CAPACITY for the human brain to repair after a traumatic brain injury (TBI) in childhood and adolescence is well documented. In fact, a majority of youth who have experienced a TBI recover to near normal levels in early developing, basic cognitive functions such as straightforward memory of details and vocabulary (Chapman et al., 2006) . Nevertheless, youth with TBI often report de- creased academic performance that worsens through the teenage years, the specific nature of which has been difficult to identify.
The key question we addressed in the current study is the effect of a moderate to severe brain injury during the early preteen to teenage years on the ability to learn information strategically through abstracting gistbased meaning from text as compared with the ability simply to recall facts from a text. Another way to state this question is whether youth with TBI are able to extrapolate the "forest" from the "trees."
Extant research has shown the insensitivity of cognitive measures in capturing the extent of the neurocognitive sequelae in pediatric TBI (Chapman, 2007; Ewing-Cobbs et al., 2004; Ewing-Cobbs, Fletcher, Levin, Iovino, & Miner, 1998) . Children who sustain a TBI often experience recovery of early developing, basic cognitive functions in the months subsequent to injury (e.g., Chapman et al., 2006) . In fact, at 12 months postinjury, basic memory and intellectual functioning as measured by standardized neuropsychological tests such as intelligence scales and verbal learning tests commonly return to within normal levels (Chapman et al., 2006; Ewing-Cobbs et al., 1998) . Why, then, do so many of these children experience a continued decrease in their academic performance? It is important to address factors that contribute to academic difficulty in youth with TBI at subsequent stages of development postinjury. One contributing factor may be impaired strategic learning, a higher-order cognitive function . Characterizing impairments in higher-order cognitive functions that underlie academic problems in children with TBI is prerequisite to developing appropriate remediation approaches.
STRATEGIC LEARNING
Strategic learning is the process of organizing and condensing important details from a text, lecture, conversation, or other discourse into abstracted high-level gist-based concepts (demonstrated in Fig 1) . Strategic learning is a top-down approach to learning that allows combining information to form more generalized meanings, leading to proficient longterm retention (C. J. Chapman et al., 2006; W. Kintsch, 1994) . On the other hand, detail-based learning is a process whereby as many details as possible are stored in a more random, isolated fashion (demonstrated in Fig 2) . Detail-based learning is a form of "information-in/information-out," representing an earlier developmental stage of learning, which produces a less resilient bottom-up approach (Chapman et al., 2006; Cook, Chapman, & Gamino, 2007 ; W. Kintsch, 1994; .
The ability to assimilate large quantities of information into condensed and abstracted concepts is a robust function of how the brain efficiently processes, stores, and retrieves information (Bor, Duncan, Wiseman, & Owen, 2003; Chapman et al., 2006; Cook et al., 2007;  Figure 1. Schematic of higher-order, gist-based strategic learning that develops during early adolescence. The large oval represents the brain, and the pentagons and octagons represent important details. The trapezoid and the cube represent the brain's bias toward condensing extensive incoming information/details into generalized and abstracted gist-based meanings. The top-down frontally mediated, abstracted gist construction is achieved by chunking/clustering isolated details into higherorder, generalized meaning to allow more efficient and resilient system for storage and recall. Gabrieli, 2004; W. Kintsch, 1994; . Evidence suggests that abstracted meaning is more robust and less vulnerable to memory degradation. In contrast, isolated details fade from memory fairly rapidly at all ages (C. J. Brainerd & Reyna, 1992; Mayer, 1996; . The capacity to utilize strategic learning by condensing and abstracting contextual meaning is a higher-order cognitive function that has been linked to measures of executive control (Brookshire, Chapman, Song, & Levin, 2000; Chapman et al., 2006) . The formulation of gist-based meanings facilitates selection of the most important elements of a text, organization of the concepts, and comprehension and interpretation of meaning (Brown & Day, 1983) . As such, strategic learning ability
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Figure 2. Schematic of nonstrategic, detail-based learning. The large oval represents the brain, and the varied small shapes represent explicit details held in memory. This bottom-up method of learning focuses on remembering as many details as possible. It is a nonstrategic, early developmental strategy that fails to organize the details into higherorder abstract meanings. Such a learning approach reduces learning efficiency and is more vulnerable to rapid loss of information.
contributes to academic success (Brown & Day, 1983; Johnson, 1983; Stein & Kirby, 1992) . In contrast, if youth rely on memorization of verbatim details rather than strategic gist-based learning, they may not learn how to think critically, contributing to academic failure (Chapman et al., , 2006 Johnson, 1983; W. Kintsch, 1994) . Chapman, Hart, Levin, Cook, and Gamino (2009) developed the Test of Strategic Learning (TOSL) to measure the ability to abstract gist-based meanings from complex text information. Assessment of strategic learning ability through summarization across texts provides information regarding how the preadolescent/adolescent performs when faced with the task of encoding a large amount of information from the school curriculum. In this assessment, the individual is required to formulate condensed versions of the original texts in the form of summaries. In addition, probes regarding important details from the texts are included to determine memory for detail-based information. Thus, the TOSL measures how effectively one condenses large amounts of incoming information into gist-based meanings as well as one's memory for important details (Brown & Day, 1983; Chapman et al., 2004 Chapman et al., , 2006 Cook et al., 2007) . Gist-based meanings pertain to the deeper-level concepts not explicitly stated in the text. Comprehension and/or expression of the central message of a text is achieved as a result of deducing the gist-based meaning by inferencing (Brown & Day, 1983 ; E. Kintsch, 1990; W. Kintsch, 1994) .
MEASURE OF STRATEGIC LEARNING
The TOSL consists of three texts of increasing length and conceptual complexity, which the examinee is asked to summarize, followed by probes to measure retrieval of detail information. The first two texts have details from which an overarching message can be abstracted but is not explicitly stated (such as "be yourself"and "money does not buy happiness"). The third is a didactic expository text about a man's life. The text includes many details about the man and the eight jobs he attempted throughout his life. Although the details delineate a series of career failures, the gist-level meaning reflects the man's success in making life better for others (see also Chapman et al., 2006; Cook et al., 2007) .
The test allows clinicians to observe the processes of inhibition, selection, and integration, which our research suggests are fundamental to strategic learning ability . We propose that proficient strategic learning draws upon an overall facility with language comprehension and expression, which is supported during attempts to process complex information by use of at least four cognitive abilities, including the ability to (1) inhibit less relevant information, (2) focus attention toward important details, (3) hold important details in working memory long enough to process meaning, and (4) synthesize key information to formulate gistbased meanings through complex reasoning (Chapman et al., 2006; Gamino et al., 2009 ).
DEVELOPMENT OF STRATEGIC LEARNING
Performance on measures that directly assess strategic learning ability provides a window into how a student understands and learns textual information, whether it be a more transient, detail-based approach or a more resilient gist-based approach from a long-term memory/learning perspective (Johnson, 1983; W. Kintsch, 1994; Malone & Mastropieri, 1992; Stein & Kirby, 1992) . The ability to abstract meaning emerges during elementary school and becomes increasingly more sophisticated throughout adolescence. Specifically, strategic learning ability emerges in typically developing children as young as 6 to 7 years of age, with a protracted developmental course that continues well into adolescence (Brown & Day, 1983 ; E. Kintsch, 1990) and is further refined in adulthood (E. Kintsch, 1990; Ulatowska & Chapman, 1994) . The protracted course of developing abstract, gist-based processing has been associated with frontal lobe development and function, the complex neural connections which are undergoing rapid remodeling during early adolescence (Gogtay et al., 2004) . Given this protracted developmental course, impairments in frontally mediated, strategic learning due to brain injury may not be evident until a child is in middle school when higher-order cognitive skills are developing rapidly and are called upon frequently by the general education curriculum.
PRELIMINARY STUDIES OF IMPAIRED STRATEGIC LEARNING IN TBI AND RELATED POPULATIONS
Only recently have studies begun to address differences in how a preadolescent/ adolescent who has experienced TBI remembers explicit facts (lower-level cognitive processing) compared with gist-based meanings (higher-order cognitive processing). In a study in which we asked 38 children with TBI to summarize an expository text, we found that children aged 8 to 14 years, who had sustained either a mild or severe TBI (at least 2 years postinjury), exhibited difficulty in abstracting gist compared with typically developing children (Chapman et al., 2006) . The ability to recall isolated details from a word list was not found to be significantly different between the two groups. Consistent with our strategic processing models, working memory, but not immediate memory span, was related to the ability to abstract gist. It is easier to avoid memory overload by using working memory to bind details into larger abstracted meanings than by using only immediate memory to attempt to retain a set of disconnected details. It may be that trying to learn as many facts as possible without binding the details into bigger abstracted meanings leads to working memory overload (Bor et al., 2003) .
In an earlier study, Chapman and colleagues (2004) reported that children aged 7 to 14 years, assessed 2 years after severe TBI, failed to combine details into gist-based meanings. The children/adolescents with TBI used an immature, earlier developmental strategy of "copy and delete" (Brown & Day, 1983) to reduce information from a relatively lengthy text of approximately 540 words. In other words, the youth with TBI simply condensed (deleted) and retold (copied) the explicit detail information rather than reducing the volume of details through constructing higher-order, abstract meanings. In contrast, a comparable group of typically developing children was able to abstract gist-based meaning spontaneously in their summaries. This study did not determine if the children with TBI were able to recall important details from the text similarly to the control children or if they simply did not include important details in their summaries.
Whether or not the effects are permanent, the apparent "stall" in strategic learning processes associated with TBI can make it difficult to achieve academic success during the 228 TOPICS IN LANGUAGE DISORDERS/JULY-SEPTEMBER 2009 school-age years and may affect the long-term prognosis for holding a job or succeeding in postsecondary education. Similar studies of other populations have revealed a similar stall. For example, Gamino and colleagues (2009) studied 46 children and adolescents aged 8 to 15 years with attention deficit/hyperactivity disorder (ADHD) and found that they performed similarly to typically developing children/adolescents when asked to recall specific information from a text but exhibited strategic learning deficits by failing to produce gist-based concepts. These findings support evidence that strategic learning processes are separate from immediate memory for detail information (C. J. Brainerd & Reyna, 1992; Gamino et al., 2009 ).
PURPOSE
It would be helpful for clinicians to have an efficient, scientifically developed measure of the ability to apply the processes of strategic learning. As a step in developing such a tool, the present study investigated the effects of moderate to severe TBI in preadolescents and adolescents on processing of information at both detail and gist-based levels on the TOSL (described above) as compared with typically developing youth. Whereas previous evidence has suggested deficits in strategic learning manifested by lowered performance on constructing gist-based meanings in a single task, we wanted to assess the pattern across three tasks of increasing complexity. Moreover, previous evidence did not assess whether the youth with TBI were able to retrieve the important details from the texts after summarization (Chapman et al., , 2006 . Both gist and detail levels are fundamental processes to successful strategic learning. Evidence regarding disparity between these two levels (detail vs. gist) with different developmental trajectories could guide remediation in adolescents with TBI at later stages postinjury. We were particularly interested in higher-order, later-emerging cognitive skills of gist-based processing, which all too often go undetected and untreated.
METHODS

Participants
Twenty preadolescents/adolescents from a longitudinal study of pediatric TBI were assessed 12 months (±2 months) after injury. Youth for this study were recruited from area hospitals in Dallas and Houston, Texas. Signed consent and assent were obtained from study participants and their parents following procedures established by The University of Texas at Dallas and Baylor Medical Center institutional review boards.
The preadolescents and adolescents with TBI ranged in age from 10 to 15 years (Table 1) . For all individuals with TBI, injury Strategic Learning in TBI 229 severity was classified as moderate to severe according to a Glasgow Coma Scale (Teasdale & Jennett, 1974 ) score of ≤12. Exclusion criteria included the following: penetrating head trauma (not a closed-head injury); prior history of neurologic or severe psychiatric disorder; grade failure or previous diagnosis of learning disability or mental deficiency; evidence of child abuse; a previous head injury; and English not primary language. All parents had at least a high school diploma, with 80% reporting attending college or graduate school. Thus, this sample represents a fairly well-educated group of families.
In addition, 20 typically developing preadolescents and adolescents between the ages of 10 and 14 years participated in the study (see Table 1 ). The typically developing children were recruited from the Dallas metroplex through an advertisement in the local newspaper. Youth with a history of grade failure, diagnosis of learning disability, head injury, psychological disorder, ADHD, history of abuse, and English not his/her primary language were excluded from the control group. All parents of the typically developing preteens/teenagers had at least a high school diploma, with 85% reporting attending college or graduate school. Informed consent and assent were obtained from study participants and their parents following procedures established by The University of Texas at Dallas Institutional Review Board.
Measures
Test of Strategic Learning
All participants were assessed for strategic learning ability using the TOSL, described above . The TOSL has a checklist scoring system in which points are awarded for gist-based meanings during summary production, followed by a questioning procedure to probe for recall of details from the text.
Administration procedure
The preadolescents and adolescents in the study were tested individually in a quiet room. Each participant was given explicit instructions and provided an example of how to summarize a text, indicating the aspects of a good summary. Each participant was reminded that a summary should be a shortened version of the original text like the overview of a movie printed on the back of a DVD movie cover. After the participant acknowledged understanding of the instructions, the examiner read the first text aloud. The preadolescent/adolescent was provided a copy of the text to read along if he or she chose. Immediately afterward, the text was taken away and the participant was asked to verbally provide a shortened version of the text by giving a summary in his or her own words. The summary was digitally recorded for transcription at a later time. After the preadolescent/adolescent produced a summary, probes regarding specific details from the text were administered. The responses to the probes were noted by the examiner during the assessment on the provided form. The procedure for elicitation of a summary and answers to probe questions was followed for a total of three separate texts.
Scoring the summary for gist and language features
After transcription, the summaries were scored independently by two trained raters for strategic learning ability through inclusion of gist-based meanings. The checklist scoring system provided by the TOSL was used to score the summaries for production of gistbased meanings. Gist-based meanings represent higher-order ideas that were not explicitly stated in the text but could be derived by combining the details from the text with world knowledge, using inferencing and reasoning. One point was awarded for each gistbased concept expressed in the given summary. An additional point was awarded for the inclusion of summary components of higherlevel vocabulary, well-formulated syntax, the use of paraphrasing, and the inclusion of inferential statements. The total number of points for strategic learning through production of gist-based meanings and summary components across the three texts was summed for
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analyses. The maximum possible composite score across all three texts was 28.
Probes for details from the text
Four probe questions regarding explicit information from the story were administered immediately following the individual's summary production for each story. The probes were used as indicators of the individual's capacity to remember important details from the text. Each question received a score of 2, 1, or 0, depending upon the correctness of the child's answer, yielding a possible score of 8 per text for a total possible of 24 points across the three stories.
Scoring reliability
Two trained raters independently scored the summaries for strategic learning ability through inclusion of gist-based meanings and correctness of probe answers as indicated in the scoring manual for the TOSL. Interrater reliability was 92.9% for gist-based meanings and 98.5% for correctness of probe answers. Disagreement between raters was resolved through discussion and consensus.
Measure of general intelligence
Intelligence quotient (IQ) was measured for each preadolescent and adolescent using the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999) . Vocabulary and Matrix Reasoning subtests were administered in accordance with the manual and analyzed to obtain an estimate of full-scale IQ.
The preadolescents and adolescents in the TBI group were assessed with IQ measures at various times during the longitudinal study. The IQ scores for this investigation were taken from the 24-month follow-up because IQ measurements were not given at the 12-month follow-up, when strategic learning ability was measured. Prior research has indicated that IQ scores are not likely to improve after 12 months postinjury (Ewing-Cobbs et al., 1998 , 2004 Jaffe, Polissar, Fay, Liao, 1995) .
Statistical analysis
One-way ANOVAs (analyses of variance) were conducted to determine whether the two groups differed significantly on the factors of age, gender, and IQ (see Table 1 ). Estimated full-scale IQ scores for the preadolescents and adolescents with TBI ranged from 84 to 129; comparable estimated full-scale IQ scores for the control group ranged from 86 to 136 (see Table 1 ). Only IQ was significantly different between the youth with TBI and the typically developing youth, F(1,39) = 5.46, p = .03, with the typically developing group performing higher than the youth with TBI. Thus, IQ was controlled in the analysis by using the SPSS general linear model analysis of covariance (ANCOVA) to rule out whether any subsequent group differences were present after controlling for IQ differences. The alpha level was set at p < .05.
RESULTS
Strategic learning
The ANCOVA results indicated that strategic learning, manifested by construction of gist-based meanings, was significantly different between the two groups ( Table 2 ). The group of typically developing control preadolescents/adolescents demonstrated higher strategic learning ability through production of significantly more gist-based concepts than did the preadolescents and adolescents with TBI. Looking qualitatively at the results, we found that one of the students with TBI performed the strategic learning summarization task at the level of a typically developing adolescent for production of gist-based concepts, and one typically developing adolescent did not perform at a level consistent with agebased norms. Thus, the TOSL provided evidence to detect a potential stall in learning development in preteens/teens with and without TBI.
Probes for details from text
The ANCOVA results for correct answers to the detail-based probe questions indicated no significant differences between the two groups for recall of important information (see Table 2 ). The effect of recall of details on gist production was not significant for either group, suggesting that the ability to recall details through direct probes was not an indicator of the ability to formulate gist-based meanings through strategic learning.
DISCUSSION
This study provides additional evidence to elucidate the paradox between the remarkable neuroplasticity documented in pediatric TBI populations, which is tempered by ongoing difficulty in applying higher-order executive functions to learn new information and solve problems strategically. The results add evidence supporting the nature of the recently proposed neurocognitive stall of higher-order cognitive skills in TBI (Chapman, 2007) . It is a stall in development that may only be fully realized during adolescence and at one year or perhaps longer postinjury.
In the present study, the results in the ability to recall details in answer to questions underscores the seemingly promising news that certain cognitive functions may show strong recovery in moderate to severe pediatric TBI when measured at 1 year postinjury. This finding extends previous findings of relatively normal functioning in recall of isolated words or facts to a more functionally relevant task representing recall of lengthy text information that is similar to what is encountered everyday in the classroom (Chapman et al., 1997 Ewing-Cobbs et al., 1998) .
In contrast, the pattern of a significant impairment in gist-based strategic processing in preadolescents/adolescents 12 months after TBI supports the claim that higher-order cognitive skills may be more vulnerable than earlier developing skills and less likely to recover in middle school youth. Specifically, the preadolescents/adolescents with moderate to severe TBI produced summaries of complex texts using an immature style of condensing information. This style of information reduction is evidenced by a lack of inclusion/production of higher-order gistbased meanings, using instead explicit facts, in the summaries of the students with TBI compared to age-based criteria outlined in the TOSL. Similar to our previous findings, it appears that the immature strategy that youth with TBI more commonly adopted was manifested by a lower-level delete (omit) and copy (repeat) approach without evidence of strategically binding the details into gist-based meanings. Conversely, the typically developing adolescents, on the whole, demonstrated a more mature strategy of information processing reflected in spontaneously condensing by chunking details into higher-order abstract, gist meanings. Thus, a pattern of significant difficulty in chunking information into more generalized ideas exhibited by the youth with moderate to severe TBI suggests a "stall" in development. Instead, they appear to continue to rely on a less efficient, immature copy/delete strategy. This stall in development is highlighted by the present findings that only one of the TBI participants performed at a level comparable to the typically developing adolescents.
The pattern of relatively intact recall of explicit facts when questioned suggests that youth with TBI are able to comprehend and encode the details to answer probes at a comparable level to typically developing preadolescents and adolescents, but fail to use strategic learning to combine the explicit details into gist-based meanings when required to do so for summarization. This pattern is 232 TOPICS IN LANGUAGE DISORDERS/JULY-SEPTEMBER 2009 similar to our finding in children with ADHD (Gamino et al., 2008 , using the TOSL.
We postulate that the failure to chunk details into generalized ideas represents deficits in executive functions of cognitive control. Whereas the present study did not address this association, our previous investigations have demonstrated statistically significant relations between gist-based processing and measures of executive control (Brookshire et al., 2000; Chapman et al., 2006; Cook et al., 2007) . The current study showed that 1 year postinjury, preadolescents/adolescents with TBI demonstrate poor gist-based strategic learning as manifested in limited online synthesis and integration of information. In other words, important facts were not integrated and synthesized with preexisting knowledge to create higher-order abstracted meaning. Hence, it appears that preadolescents and adolescents with TBI showed a tendency toward an "information-in/ information-out" learning style rather than the deeper processing required for strategic learning and gist-based concept production, a potential hindrance to academic success. Tasks that require summarization, such as the TOSL, provide a window into adolescents' learning development to help inform therapeutic remediation.
Clinical implications
The results of this study have implications for both assessment and training protocols to improve strategic learning in preadolescents and adolescents with TBI. With regard to assessment, measures used to assess text comprehension or expression typically focus on how much information the adolescent is able to recall verbatim or ability to answer questions about the information. Based on the present findings, recall measures are unlikely to predict or inform the ability to abstract meaning as required for classroom performance. The summarization tasks used in the TOSL provide an informative cognitive-linguistic methodology to determine whether an individual is stalled at an earlier cognitive level by attempting to learn in a rote manner, as demonstrated by condensed summaries that contain largely untransformed, verbatim sentences, or if he or she is using a later-developing, higher-order, age-appropriate learning strategy of synthesizing information into gist-based meanings (Chapman et al., 2006; Gamino et al., 2009 ).
Summarization has potential as an intervention technique as well. Other researchers have suggested that summarization inherently pushes the individual to produce gist-based meaning. This has been shown to be the case in typically developing adolescents and older individuals when competence is achieved (Brown & Day, 1983; Chapman et al., 2004; Johnson, 1983; E. Kintsch, 1990 ). The present findings, in conjunction with our research team's prior findings, indicate that simple memory span or memory for details does not predict how well a child with TBI will be able to learn in the classroom. Quantity of information encoded and recalled does not translate to how well an adolescent who has sustained a prior TBI is developing higher-order cognitive skills. During the adolescent years, youth who have sustained an earlier TBI may require testing of the higher-order cognitive ability to abstract gist meanings rather than recall of as many details as possible to determine whether intervention is needed to help them develop critical thinking ability.
With regard to later stage training/ interventions, existing treatment strategies for youth with TBI run the risk of adopting a "learn as much as you can" approach, addressing memory difficulties that are widely recognized. Our team warns that such an approach might reinforce more automatic, immature learning strategies and impede development of more effortful higher-order cognitive strategies, such as those manifested by gist-based strategic processing (Chapman et al., 2006) .
Future studies are required to determine whether preadolescents/adolescents with TBI are able to benefit from instruction focused on strategic selection of information for integration into higher-level concepts. McNab and Klingberg (2008) found evidence for efficient use of cognitive resources when less relevant information was inhibited. Supporting our findings of impaired strategic learning in TBI, Hanten and colleagues (2004) found that children with TBI were not strategic in choosing information to remember. It is possible that direct instruction in metacognitive aspects of selection and inhibition, such as first distinguishing important from unimportant information, may prove fruitful. Such intervention studies are yet to be conducted.
Previous evidence from strategy instruction in children (Bjorklund, Miller, Coyle, & Slawinski, 1997) suggests that training metacognitive skills is beneficial. Thus, it may be possible to instruct adolescents and preadolescents with TBI not only to inhibit less relevant details but also to integrate and bind important information into abstracted gist-based meanings necessary for summarization. We propose that the focus should involve the top-down processing of information in conjunction with identification of important details, meaning that remediation should focus less on basic retell activities and more on challenging summarization tasks. Addressing strategic learning bears implications for furthering the development of effective, meaningful intervention for adolescents with brain injury that improve overall academic performance.
Study limitations
One factor that we were unable to address in this study was whether adolescents with TBI become more proficient strategic learners with a greater passage of time after their injury. Although a great deal of recovery occurs within the first 12 months after brain injury (Ewing-Cobbs et al., 1998; Jaffe et al., 1995) , it could be that strategic learning development and recovery require a more protracted trajectory. Thus, additional longitudinal studies should be undertaken to determine if development is stalled or is slowed and emerges years after head injury. In addition, the current study did not include standardized measures of working memory such as digit span reversal or the N-back test to corroborate the earlier findings of a relation between working memory and the ability to abstract meaning (Chapman et al., 2006) . Future studies should explore the relation of working memory measures that require manipulation of information to help determine if impaired strategic learning is related to an impaired ability to manipulate information.
CONCLUSION
This study underscores the importance of adopting sensitive and functional measures to detect the higher-order cognitive deficits that are believed to emerge in adolescents who have previously sustained a TBI but have eluded characterization. The present findings support that emerging view that assessing frontal lobe abilities, such as the ability to summarize information, and measuring the ability to abstract the important details offer a promising methodology for identifying a pivotal cognitive function that may stall or be slow to develop in adolescence following earlier TBI. Whereas the evidence that youth with moderate to severe TBI recover sufficiently to learn explicit facts at a level comparable to typically developing peers is good news, this finding must be balanced and interpreted to guard against adopting a "learn as much as you can" approach. We speculate that bottom-up training of detail learning may further impede subsequent cognitive development of higher-order gist-based processing. Future study is needed regarding the efficacy of teaching top-down skills that enhance learning efficiency in preadolescents and adolescents who have TBI.
